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Abstract: The present study investigated the relationship between treated follicular and luteal cysts and repeat breeder rate
in dairy cows. In addition, it was aimed to determine the difference between the groups by measuring biochemical
parameters and the effect of this on fertility success. The study was comprised of three groups; follicular cyst (Group 1; n =
30), luteal cyst (Group 2; n = 20), and control (Group 3; n = 20) groups. The E2 and AST levels increased in Group 3 compared
to other groups (P<0.05; P<0.01). Cholesterol level was highest in Group 2 (P<0.01), and it is also increased in Group 1
compared to Group 3 (P<0.01). Glucose level decreased in Group 2 compared to Group 1 (P<0.05). ALP and GGT levels
increased in Group 2 compared to other groups (P<0.01). ALT level increased in Group 3 compared to Group 2 (P<0.01).
Compared to other groups, the artificial insemination rate per pregnancy decreased in Group 3 (P<0.01), and repeat breeder
status significantly increased in Group 2 (P<0.01). In conclusion, both luteal and follicular cysts have devastating effects on
fertility, but repeat breeder status increased in only cows with luteal cysts.
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Saglikh, Folikiiler ve Luteal Kistli ineklerde Repeat Breeder Durumu, Fertilite
Basarisi ve Bazi Kan Parametrelerinin Arastirilmasi

Oz: Bu calismada, siitci ineklerde tedavi edilmis folikiller ve luteal kistlerle repeat breeder orani arasindaki iliski
arastiriimaktadir. Ayrica bazi biyokimyasal parametreler olgllerek gruplar arasindaki farkin belirlenmesi ve bunun fertilite
basarisina etkisinin belirlenmesi amaglanmaktadir. Calisma folikiler kist (Grup 1; n = 30), luteal kist (Grup 2; n = 20) ve kontrol
(Grup 3; n=20) gruplari olmak Uzere Ug grup Uzerinde yuratildi. E2 ve AST seviyeleri diger gruplara gore Grup 3'te artt
(P<0.05; P<0.01). Kolesterol diizeyi Grup 2'de (P<0.01) en ylksekti ve Grup 3'e kiyasla Grup 1'de artti (P<0.01). Glikoz dizeyi
Grup 1'e gore Grup 2'de azaldi (P<0.05). ALP ve GGT seviyeleri diger gruplara kiyasla Grup 2'de artti (P<0.01). ALT dlzeyi Grup
2'ye kiyasla Grup 3'te yukseldi (P<0.01). Diger gruplarla karsilastirildiginda, gebelik basina suni tohumlama orani Grup 3'te
azalirken (P<0.01), Grup 2'de repeat breeder orani dnemli 6lgliide artti (P<0.01). Sonug olarak, hem luteal hem de folikiler

kistlerin fertilite Gzerinde yikici etkileri oldu, ancak repeat breeder orani sadece luteal kistli ineklerde artis gosterdi.

Anahtar Kelimeler: Folikiiler kist, inek, Luteal kist, Ovaryum, Repeat breeder.
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INTRODUCTION

I tis known that the most important purpose of

dairy cattle is economic profitability and
sustainability. The calving interval affects profitability
in cattle breeding and must be within its normal
(1).

reproductive problems that occur for any reason

limits for ideal profitability However,
prolong the calving-to-conception interval in dairy
cows. Ovarian cysts are the major cause of
reproductive problems in dairy cattle (2-6). It is
known that ovarian cysts may occur due to
multifactorial reasons such as genetic structure, milk
yield, nutrition, energy balance, postpartum
diseases, and weather conditions (7). However, the
mechanism of ovarian cysts is not completely
understood yet (1). Ovarian cysts are defined as
anovulatory ovarian structures that remain on the
ovary for more than ten days without a functional
corpus luteum and at least 20 or 25 mm in diameter
(6); their incidence is known to be between 6-30%
(1,6). They are divided into two as luteal and follicular
(6-9) fluid

character, and histological structures (4,6). The

according to their wall thickness,
clinical symptoms of ovarian cysts are variable, and
cows with ovarian cysts may exhibit irregular estrus
interval, nymphomania, masculine behavior, and
anoestrus, depending on the character of the cyst (1).
Therefore, they need to be treated to lessen their
devastating effects on fertility. It is known that
ovarian cysts are treated with various methods
(4,10). It is informed that the most used method in
the treatment of ovarian cysts is the ovsynch
protocol. However, pregnancy rates are low in timed
inseminations following treatment with ovsynch (1).
This suggests that even if ovarian cysts are
successfully treated, they result in poor fertility. On
the other hand, although ovarian cysts can be
treated, it is thought that they cause a decrease in
the success of artificial insemination and may lead to
repeat breeder. The repeat breeder cows are defined

as cows that, although clinically normal, fail to
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conceive after at least three consecutive
inseminations (11-14). The incidence of repeat
breeder cows can reach up to 24% (15), and it is
known that this rate may vary depending on
parameters such as management conditions,
breeding methods, milk yield, and climate. On the
other hand, it has been reported that repeat breeder
increases the number of inseminations per
pregnancy by reducing the success of artificial
insemination, prolongs the calving-to-conception
interval and increases the culling rate in dairy cows
(16,17). So it results in significant economic losses.
For these reasons, it is understood that repeat
breeding is a condition that must be struggled to
minimize in dairy farms. It is known that the main
causes of repeat breeder are embryonic deaths and
fertilization failure (18). On the other hand, this
condition is closely related to deficiencies in ovarian
cyclic activities without a pathology. Moreover,
treated ovarian cysts are associated with later
fertility failures.

The present study hypothesized that although
cows with ovarian cysts are successfully treated and
are clinically healthy, the fertility rate can decrease,
and the repeat breeder rate can increase. Therefore,
this study investigated the relationship between
treated follicular and luteal cysts and repeat breeder
rate in dairy cows. In addition, since it was thought
that some hormones and biochemical parameters
might have a role in fertility success, some
biochemical parameters were measured on the first
day of insemination, and the differences between

the groups were investigated.

MATERIALS and METHODS

The present study was approved by the Ethics
Committee of Ceyhan Veterinary Faculty, Cukurova
University, Adana, Turkey (approval number 12/01
and 24.09.2021).
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Animal and Management

This study was carried out on a total of 70
multiparous Holstein dairy cows. The dairy cows had
similar body condition scores, lactation period, milk
yield, age, and parity. The cows were milked twice a
day, had free access to water, and were managed in
free-stall barns. Cows were fed with a total mix ratio
according to their individual needs and lactation

periods.

Groups and Study Design

The cows were divided into three groups as
follicular cyst (Group 1; n = 30), luteal cyst (Group 2;
n =20) and healthy (Group 3; n = 20) cows. Only cows
that were successfully treated in terms of follicular
and luteal cysts and had no problems during the
study were included in the study. Follicular and luteal
cyst definitions were made according to previous
studies (1,6). Cows with follicular and luteal cysts
were treated with ovsynch protocols (1,6). After the
treatment of follicular and luteal cysts, ovarian
examinations were performed, and cows with
successful treatment were included in the study. In
addition, healthy cows were synchronized with
ovsynch protocol. Then, cows showing signs of estrus
were inseminated. If estrus was not detected,
treated cows were not inseminated and were not
included in the study. On the 30th day after artificial
insemination, cows in all groups were examined for
pregnancy with transrectal ultrasound (Honda
HS-1500, 5-7.5 MHz,

administrations. However, non-pregnant and cows

Electronics’, Turkey)
showing signs of re-estrus were inseminated again,
and the same procedure was applied. The number of
artificial inseminations performed until conception
occurred was recorded for each cow; an artificial
insemination success rate was created for each
pregnancy. In addition, cows that were clinically
normal but failed to conceive after at least three
consecutive inseminations were defined as the

repeat breeder (11,12), and they were recorded.
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Blood Samples

In all groups, blood samples were collected
from the jugular vein into vacutainer tubes (5 ml;
Hema & Tube®) before morning milking on the day of
the first

(treatment). Insemination days in cows varied, but

insemination after synchronization
the average days of first insemination were between
90-100 days postpartum. These samples were
centrifuged at 1.500 x g for 10 min; serums were
harvested and stored at -20°C until progesterone
(P4), (E2), (LH),

thyroid-stimulating hormone cholesterol,

estradiol luteinizing hormone
(TSH),
(ALP),

aminotransfrease (ALT), aspartate aminotransferase

glucose, alkaline phosphatase alanine

(AST) and gama glutamil transferaz (GGT) analyzes.

Biochemical Analysis

Serum P4, E2, LH, TSH, cholesterol, glucose,
ALP, ALT, AST, and GGT levels were measured by
(ECLIA)

method using commercial kits (cobas’, Roche,

electrochemiluminescence immunoassay

Germany).

Statistical Analysis

The obtained data were analyzed with the SPSS
16.0 package program. Kolmogorov-Smirnov test
was performed to determine whether the obtained
data showed normal distribution. Since the Repeat
breeding rate did not show a normal distribution, it
was evaluated with the Non-parametric Kruskal
Wallis test. All other parameters showed normal
distribution, and they were analyzed with the
parametric One-Way Anova test. The difference
between the groups was analyzed using the two-
factor analysis of variance (ANOVA test). Tukey test
was used to determine the differences between
groups when significant effects were found. In the
level of

study, P<0.05 was accepted as the

significance.
RESULTS

It was found that P4, LH, and TSH levels were

similar between all groups (P>0.05). E2 levels
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significantly increased in Group 3 compared to other increased in Group 2 than in other groups (P<0.01).
groups (P<0.05). It was determined that cholesterol ALT level was similar in Group 1 compared to other
level was highest in Group 2 (P<0.01), and also it groups (P>0.05), but its level increased in Group 2
increased in Group 1 compared to Group 3 (P<0.01). compared to Group 3 (P<0.01). While there was no
While the glucose level was similar in Group 3 difference between Group 1 and Group 2 in terms of
according to other groups (P>0.05), its level AST (P>0.05), its level increased in Group 3 compared
decreased in Group 2 compared to Group 1 (P<0.05). to other groups (P<0.01). The results of biochemical
The ALP and GGT levels were similar between Group and hormonal parameters obtained from all groups
1 and Group 3 (P>0.05); however, their levels are detailed in Table 1.

Table 1. Results of biochemical and hormonal parameters were obtained in all groups.
Tablo 1. Tiim gruplarda elde edilen biyokimyasal ve hormonal parametrelerin sonuglari.

Groups
Parameters Group 1 (Mean = SEM) Group 2 (Mean+SEM)  Group 3 (Mean + SEM) P-value
P4 (ng/mL) 0.15+0.015 0.24+0.034 0.20+0.018 P>0.05
E2 (pg/mL) 6.74+0.91° 6.55+1.42° 12.49+2.61b P<0.05
LH (mIU/mL) 0.10+00 0.10+00 0.10+00 P>0.05
TSH (ulU/mL) 0.007+0.001 0.005+0.00 0.005%0.00 P>0.05
Cholesterol (mg/dL) 284.8319.252 329.95+2.74 229.5618.49¢ P<0.01
Glucose (mg/dL) 99.42+25.90° 31.20+1.43b 42.03+1.902 P<0.05
ALP (u/L) 38.70+2.762 64.45+2.38b 37.40+2.61° P<0.01
ALT (u/L) 29.77+1.493b 34.05 +0.252 26.96 +1.68 P<0.01
AST (u/l) 101.45+3.842 109.38+7.39°2 82.54+4.75b P<0.01
GGT(u/L) 20.47+1.792 26.02+1.02b 16.37+1.69° P<0.01

a,b,c: Different letters in the same line demonstrate the statistical difference between groups
P4: Progesterone, E2: estradiol, LH: Luteinizing hormone, TSH: Thyroid-stimulating hormone, ALP: Alkaline phosphatase, ALT: Alanine aminotransferase, AST: Aspartate aminotransferase,
GGT: Gama glutamyl transferase.

Group 3 in terms of repeat breeding rate (P>0.05), it

The artificial insemination rate per pregnancy increased significantly in Group 2 compared to the

was lower in Group 3 compared to Group 1 and other groups (P<0.01). The rate of artificial

Group 2 (P<0.01). However, no significant difference . . .
insemination per pregnancy and repeat breeding

was found between Group 1 and Group 2 (P>0.05). status is given in detail in Table 2

While there was a similarity between Group 1 and

Table 2. Comparison of artificial insemination rate per pregnancy and repeat breeding status in all groups.
Tablo 2. Tim gruplarda gebelik basina suni tohumlama orani ve repeat breeder oraninin karsilastirilmasi.

Groups
Parameters Group 1 (Mean = SEM) Group 2 (Mean + SEM) Group 3 (Mean £ SEM)  P-value
Al per pregnancy 2.90 £0.15° 3.20 £0.16° 1.85+0.18° P<0.01
Repeat breeding rate 0.10+0.05° 0.35+0.11° 0.05+0.052 P<0.01

a,b: Different letters in the same line demonstrate the statistical difference between groups. Al: Artificial insemination.

DISCUSSION and CONCLUSION had previously been successfully treated for follicular

and luteal cysts. In addition to comparing these two
In the present study, we suggested that there ¥ paring

roups, a control group was created to demonstrate
may be a predisposition to repeat breeder in clinically group group

their differences from cows with no previous
healthy cows that have been successfully treated for P

follicular and luteal cysts.
follicular and luteal cysts. We also thought that there y

Ovarian cysts are among the important cause of
might be differences in some hormones (P4, E2, LH, ¥ & P

TSH) and biochemical parameters (cholesterol, reproductive disorder in high-producing dairy cows
glucose, ALP, ALT, AST, and GGT) in these cows may

be reflected in fertility success. To clarify this

(1). Ovarian cysts result in economic loss in many
ways because they cause infertility, and follicular

assumption, we formed study groups from cows that cysts are more common than luteal cysts. However,

316



Investigation of repeat breede...

Kurt et al.

in both cases, fertility problems increase (6). It has
been assumed that ovarian cysts arise as a result of
LH

pituitary-gonadal axis, and It was reported that up to

abnormal secretion by the hypothalamic-

70% of ovarian cysts occur between 16 and 50 days
(1).

distinction was made between the period when cysts

postpartum In the presented study, no
appeared, but cows with both luteal and follicular
cysts were included in the study if they were in the
same lactation period. Cows in three groups were
included in this study at the end of approximately
two months postpartum. After detection of ovarian
cysts in Group 1 and Group 2, they were treated with
the ovsynch protocol (1). The cows in Group 3 were
also synchronized with the same protocol. Then,
cows showing signs of estrus were inseminated, and
fertility parameters were compared between groups.

There was no difference between Group 1 and
Group 2 in terms of artificial insemination rate per
pregnancy. However, it was found that this rate was
significantly lower in Group 3. According to these
results, it is understood that even if luteal and
follicular cysts are successfully treated, fertility is
negatively affected in dairy cows. As the reason for
this situation, it is thought that ovarian cysts cause
permanent damages to the ovaries and dominant
follicles, or embryonic deaths are high in these cows
Although the

treatment method may affect the reproductive

due to metabolic deficiencies.
performance of cows with ovarian cysts (16,19), a
decrease in fertility success is inevitable. Similarly,
many previous studies have reported that ovarian
cysts reduce the success of artificial insemination
(1,11,12,20). According to these results, it was
expected that the repeat breeder rate would
increase with the decrease in the success of artificial
insemination in Group 1 and Group 2. However, it
was determined that there was a similarity between
Group 1 and Group 3 in terms of repeat breeding
rate. On the other hand, the rate of repeat breeder
in Group 2 with luteal

increased only cysts.

Therefore, it was revealed that luteal cysts have
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more devastating effects on fertility than follicular
this

attributed to only ovarian functions. It is known that

cysts. However, situation should not be
differences in metabolic (7,21,22) and hormonal
profiles can affect fertility success (23,24), and this
situation may differ in cows with luteal and follicular
cysts (7,25). In the present study, the levels of some
(P4, E2, LH, TSH) and biochemical

parameters (cholesterol, glucose, ALP, ALT, AST, and

hormones

GGT) were measured in all groups in order to reveal
these differences and determine their effect on
fertility success. We performed these measurements
only at the first insemination time after cystic
treatments because we thought that follicular and
luteal cysts might be related to or affect these
parameters. It has been reported that an abnormal
steroid hormone profile may be associated with
ovarian cysts in cattle (9). In the present study, no
difference was found between all groups in terms of
P4, LH, and TSH during insemination. However, we
thought that this might be due to measurement time
and that the treatment applied might have changed
the hormone levels. On the other hand, while the E2
level was similar in Group 1 and Group 2, it was found
to be significantly increased in Group 3. It is thought
that the reason for this situation is that E2 is released
at a higher level in Group 1 compared to other
groups. According to this result, it is thought that
serum E2 concentration is low during the first
insemination in cows with cystic ovary and this may
affect subsequent fertility success. In addition to
hormonal factors, metabolic factors and negative
energy balance may also be associated with ovarian
cysts (9,25).

There is a strong relationship between ovarian
metabolism and the use of glucose and cholesterol,
and plasma cholesterol levels can be used to predict
(26). blood

glucose and cholesterol levels reveal to be effective

reproductive outcomes Therefore,
on ovarian functions. In the presented study, it was
observed that Group 2 had the highest cholesterol
level. Moreover, its glucose level is lower compared

to Group 1. Considering the repeat breeder status
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and the artificial insemination rate for pregnancy in
Group 2, it is thought that this situation may be due
to deficiencies in ovarian metabolism as a result of
high cholesterol and low glucose levels. In addition, it
is thought that the lower repeat breeder rate in
Group 1 compared to Group 2 may be related to the
cholesterol level. Also, considering the ALP, ALT, AST,
and GGT parameters of the cows in Group 1 and
Group 2, it is understood that these cows may have
had Puppel
Kuczynska (27) reported that ALP, ALT, AST, and GGT

activities could be used in the evaluation of liver

liver dysfunction. Similarly, and

function.

Disorders in liver metabolism are closely related
to energy deficiency (28), and this situation has
negative effects on fertility. It is thought that
increased ALP, ALT, AST, and GGT levels in Group 2
compared to Group 3 reflect the problem in liver
metabolism, and this situation is associated with
ovarian functions and fertility success. On the other
hand, the lower repeat breeder rate in Group 1
compared to Group 2 may be related to the level of
these metabolic products. Because ALP, ALT, and
GGT levels were similar in Group 1 compared to
Group 3, only AST levels were higher. This can be
considered as an indication that the liver function is
better in Group 1 than in Group 2.

In conclusion, ovarian cysts are a complex
condition, and both luteal and follicular cysts have
devastating effects on fertility in dairy cows. While
the repeat breeder status of cows with follicular cysts
was similar to that of healthy animals, it was
significantly higher in cows with luteal cysts.
Therefore, it is understood that fertility problems
have been more serious in cows with luteal cysts in
the past. We also think that this situation may be
related to the disorders in liver functions. Therefore,
it is necessary to carry out more detailed studies by
closely monitoring the nutritional status of the cows
in further researches
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